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1. Introduction 
Recent evidence on the role of higher education and the labor market in promoting economic growth pro-
vides an explanation for the uncertain influence of human capital on competitiveness (Refrigeri and Alean-
dri, 2013). A key factor for gaining competitive advantage is applying innovative activity (Pavlovic, 2015) or
in this case to invest in human capital. Constantini and Monni (2008) concluded that one of the most im-
portant aims for planning strategic policy is human, whereas an increase in human well-being is necessary
to provide a sustainable path.
It becomes clear that the educational system, at least for the youth, must become a way to the labour mar-
ket. Higher education is connected with the labor market and the most recent research investigated the
influence of the demand for higher education on the labour market outcomes of skilled university graduates
and unskilled-secondary school graduates (Bosio and Leonardi, 2010; Chevalier and Lindley, 2009; Walker
and Zhu, 2008). Before the financial crisis, precisely in the period between 1997 and 2008, the proportion
of university graduates increased by almost 60 percent in Italy, Spain, Greece, and Portugal, and by nearly
40 percent in the UK, France, and Norway. Accordinig to the results, about 4.8% of individuals with a tertiary
degree and 12.6% of those lacking a secondary education were unemployed in 2011 (OECD, 2013). Ac-
cording to Tucker (2012), low-skilled persons are three times more likely not to find jobs than highly educated
persons, and the poverty risk they face is twice as high in comparison with the medium-skilled ones.
* Corresponding author: Dragan Bjelica, e-mail: bjelicad@fon.bg.ac.rs 
Abstract: Research Question: Improvement of the educational system facilitates access to labour market and affects
stability as well as the competitiveness index. On the other hand, the country with a high score of GCI has a better edu-
cational system and more stable labour market. Motivation: Our goal was to investigate how important it is for a country
to have educated people and how difficult it is to achieve a high rank in labour market efficiency without them. Results of
the previous studies showed that higher education is connected with the labor market. According to this statement in the
paper we analyzed two indicators, the Higher education and training and Labor market efficiency and their influence on
the competitiveness score of the countries. Idea: The main idea was to analyze how higher education and training and labor
market efficiency impact the competitiveness score of the country. Data: The data were collected from The Global Com-
petitiveness Report 2015-2016. We analysed the influence of Higher Education and Training pillar and Labour Market Ef-
ficiency pillar on the overall rankings of 15 top competitiveness countries and 10 Balkan countries. Tools: In the paper we
used correlation, clustering, and regression analyses. First, we compared the GCI 2015-2016 and the GCI 2014-2015.
Second, we did cluster analysis between influential indicators in higher education and training pillar (pillar 5) as well as for
Labour market efficiency pillar (pillar 7) to identify the difference between top 15 and the Balkan region countries. The re-
gression analysis has been performed to determine the most influential indicators on GCI in pillar 5 and pillar 7. Findings:
The most important result is that the human resource development and market demands for competences affect the de-
velopment of the country’s economy. Contribution: Results may have important implications for labor market efficiency
and strategic national labour market framework development.
Keywords: Higher education, Labour market, Human Resources, Global Competitiveness Index.
JEL Classification J08, J23, J24
Furthermore, a large number of studies have discussed competitiveness with a focus on productivity,
innovation, and skills (Fagerberg, 1996; Kazlauskaite and Buciuniene, 2008). Competitiveness is essential
not only for business activities but also in national economies. The countries’ competitiveness is often meas-
ured by GDP per capita or the trade performance. Fagerberg et al. (2007) showed that these two factors are
closely related. The Institute for Management Development investigated the nations’ competitiveness
analysing four groups of factors that influence competitiveness, such as economic performance, government
efficiency, business efficiency, and infrastructure (International Management Development Institute, 2001).
Some of the existing studies emphasized the methodological transparency as a viable solution to problems
caused by present aggregated indicators (Onsel et al., 2008). Fagerberg et al. (2007) studied the impact of
technology, capacity, demand competitiveness for growth and development on the competitiveness. The re-
sults of research which is based on a sample of 90 countries on different levels of development during 1980-
2000 showed that price was the least important factor. 
The competitiveness of the EU regions includes several types of dynamic economies of agglomeration:
1. regions as places of production;
2. regions as sources of increasing returns;
3. regions as knowledge centres;
4. the new sources of competitive advantage relate to the construction of new forms of strategic, or-
ganizational, productive, and labour-related practices: the network firm (Foss, 2005; Josserand,
2004; Capello, 2007; Montfort, 2008)
According to Artto (1987), a nation’s level of competitiveness is described as “the degree to which a nation
can, under free and fair market conditions, produce goods and services that meet the test of international mar-
kets while simultaneously expanding the real incomes of its citizens.” State level economies are compared
to each other by measuring competitive performance and mounting competitive strategy (Lall, 2001).
The aim of this paper is to analyse the influence of Higher Education and Training pillar and Labour Market
Efficiency pillar on the overall rankings of 15 top competitiveness countries (Switzerland, Singapore, the
United States, Finland, Germany, Japan, Hong Kong S.A.R., the Netherlands, the United Kingdom, Swe-
den, Norway, the United Arab Emirates, Denmark, Taiwan, China and Canada) and 10 Balkan countries
(Serbia, Croatia, Bulgaria, Romania, Greece, Albania, F.Y.R. of Macedonia, Montenegro, Slovenia, Turkey)
(World Economic Forum, 2016). The topic is interesting because some EU countries are suffering from weak
growth and the adverse impact of financial crisis. The same scenario is anticipated in Non-EU Balkan Coun-
tries. The main research questions are: Does the improvement of educational system facilitate access to
labour market and affect the stability? Will it affect the competitiveness index?; Does the country with a high
score of GCI have a better educational system and more stable labour market?
Considering the national competitiveness worldwide, there is no doubt that the globally accepted score is
given by the World Economic Forum, which has been traditionally organized in Davos for 35 years now. The
Global Competitiveness Index1 (GCI) was introduced by the World Economic Forum in 2004, to measure na-
tional competitiveness. The role of the competitiveness index is to rank countries according to the selected
criteria and to measure national competitive ability (Lall, 2001). The rank of a country’s competitiveness is
useful and valuable for investors, policy makers and politicians who want to improve the country’s position
at the world level. 
The paper consists of the first part – the introduction presenting the subject of the research and objective
as well as the research review, which provides the literature review of previous research on the topic of the
impact of Human Resources on the competitiveness of companies, regions and countries. The second part
of the paper presents a methodological framework and the research results. And finally, the last part provides
the conclusion and discussion, as follows. 
2. Research Overview 
From the twentieth century onwards, human capital, which includes knowledge, skills and abilities of an in-
dividual, has become a key determinant of economic growth and development. Investment in human capi-
tal, especially in education, whereby a measurable component in defining human capital, will certainly
contribute to the labour market stability. The results of the research conducted by Psacharopoulos and Pa-
trinos (2004) implied that highly educated people have better salaries and position in comparison with less
educated people. On the other hand, Spence’s screening hypothesis and the Job competition theory
emerged as criticism of this theory. Spence (1973) believes that an educated employee with a degree proves
he/she can work, which in this case is a ticket to the labour market. The problem with employing young peo-
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ple is that companies seek to hire the best workers with work experience. According to authors Refrigeri and
Aleandri (2013), the “employer has to bear in mind that the human capital of an individual must be increasingly
made up of knowledge and skills acquired at school in addition to those acquired from work experience “. 
Highly-educated people have more advantages than people with low education. They acquire fundamental
abilities to learn about markets (Shane and Venkatarama, 2000); they are better organized and they have a
better ability to solve issues and make a successful decision (Ucbasaran et al., 2008). Human capital and
training at work have a crucial role for the company’s development. Formal education allows an individual
to expand learning attitudes and to gain organizational skills which can be useful for the development of the
business (Shane and Venkatarama, 2000). 
The evidence for the importance of knowledge management is considerably more present among the re-
searchers. Holsapple and Singh (2001) advanced a model that identifies and characterizes Knowledge Man-
agement activities within an organization as an important factor to enhance its competitiveness. 
The results of the research in the field of the role of human capital in developing countries imply that the cen-
tral part of strategy of most organizations should be improvement in schooling attainment (Hanushek, 2013).
Zinnes et al. (2001) observed carefully the countries in transition and successfully devised an indicator for
the current level of international competitiveness. This indicator is, according to them, very useful as it allows
for policy makers to identify areas where their countries are left behind the other countries. Additionally, the
previously mentioned indicator is also compatible with the Global Competitiveness Report series categories.
Concerning the revolutionary changes in transition economies, so far, it has been difficult to propose a uni-
form model of economic competitiveness (Hazakis, 2011).
A certain number of researchers analyzed how to improve the competitiveness of the countries with results ob-
tained from the Global Competitiveness Report. Cirstea (2014) investigated competitiveness in tourism and
travel industry among fifteen most development countries in the world according to the Global Competitive-
ness Report 2011-2012 of the World Economic Forum. These authors concluded that these countries were not
a homogenous group, and that there were some differences among them. Wu et al. (2012) came to results
which were useful for policy makers in their attempts to understand the nature of a destinations’ competitive
standing. The researchers used three indicators and fourteen pillars of travel and tourism competitiveness
index explaining how pillars affect the overall rankings. A certain group of authors was involved in determin-
ing the model of competitiveness that countries use for improvement of human development (Ulengin et al.
2011). Additionally, the results of DEA indicated that in the countries such as China, Mexico, Brazil, India, In-
donesia, Russia, and Turkey, the DEA values are very low. These countries used improvements regarding com-
petitiveness but did not experience corresponding success in raising the levels of human development. 
Policy makers use the results presented by the Global Competitiveness Report to make a better national
strategy and to identify obstacles to improving competitiveness. Some of the strategies are related to youth
unemployment reduction and change of educational system, as well as crucial problems in the world. 
Table 1: Previous research in the field of competitiveness
Source: Author’s’ literature review
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3. Methodology
3.1. Global Competitiveness Index
Even though the world competitiveness index is of great importance for ranking national economies and it sig-
nificantly influences policy makers in strategy making processes, it has been criticized in recent years. Accord-
ing to Lall (2001), who analysed competitiveness index contained in the Global Competitiveness Report 2000
of the World Economic Forum, there are certain shortcomings in methodologies. First of all, the data have not
been collected rigorously. About 90% respondents come from the private sector. Many qualitative measures are
vague, redundant and wrong (Lall, 2001). These were some of the shortcomings for the Global Report 2000,
but in 2004 the Global Competitiveness Index was designed for the first time. Three principles that the index is
based on were presented in the Global Competitiveness Report 2005 (World Economic Forum, 2005):
1. Competitiveness of Nations was shown using the twelve pillars. Each of the pillars shows a differ-
ent weight for each stage of development.
2. The first stage also called a factor-driven stage, is when companies compete on price and take ad-
vantage of cheap labour or unprocessed natural resources. The second stage, an efficiency-driven
stage, is when efficient production becomes the main source of competitiveness. Countries with
developed economies create the innovation-driven stage. They must produce innovative products
and practices using the most advanced methods of production and organization. Stages are
introduced because of some less developed countries. The first stage is allocated to the least de-
veloped countries, and to improve their competitiveness, the same strategy does not apply in the
same manner as in case of developed countries. Therefore, the strategy implemented by Ghana is
entirely different from that implemented by France.
3. National economies move from one stage to the next (World Economic Forum, 2005).
Based on the responses in the survey2, which is used for creating a database for making GCI (Global
Competitiveness Index), more than 14 000 business leaders from 144 countries offered  their opinions and
answered the questions with the score from 1 to 7, however, in some cases there there were exceptions
where there wer indicators that were not derived and in case of the survey, such as indicator 7.4 for example3.
This indicator estimates the cost of notice requirements, severance payments, and penalties due when ter-
minating a redundant worker, expressed in weekly wages (World Economic Forum, 2015). In that way, we
normalized the database. The variables of GCI which were crucial for our research are variables of pillars 5
and 7 which are listed in Table 2.
Table 2: 5th and 7th pillar indicators
3.2. Multivariate analysis
The analysis has been prepared using statistical software Rapid Miner for data processing. The Cluster
analysis is used to group objects into several segments. In this paper, we used the clustering method to di-
vide countries into k groups so that each group is homogeneous with characteristics based on similarities
of differences. The groups are not pre-defined, and the grouping is performed based on the similarities
found.  This method has become very popular among researchers and applied in different business envi-
ronments. In our research countries are organized using the method of clustering for 25 countries, as well
as the top 15 most competitive countries, and particularly for the Balkan countries.
The database comprises input variables, in this case, represented by pillars and 25 countries. Data mining
is a discipline that has become extremely popular among researchers and decision-makers. Data mining
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model such as classification, regression, time series, clustering, association analysis and sequence dis-
covery can be useful to solve problems and to make sound decisions.
Also, the paper includes the correlation and regression methods in order to estimate the relationships among
variables, and the prediction of the results (North, 2012). Regression analysis should give the answer to the
following questions:
1. Does a set of predictor variables (higher education and training variables, and labour market effi-
ciency variables) predict a dependent variable (Global Competitiveness Index)?
2. Which variables in particular are significant predictors of the Global Competitiveness Index? 
3.3. Research plan
Based on the averages for 2015 the column score 2015 in Table 3 shows a country’s score in the 12 pillars.
Also, the rank change exemplifies the change of position between rank 2015 and rank 2014 in relation to the
total score. Results are prepared in four sequences:
1. Comparison of the GCI 2015-2016 and the GCI 2014-2015
2. Correlation analysis between influential indicators in Higher education and training pillar (pillar 5) and
Labour market efficiency pillar (pillar 7)
3. Cluster analysis between influential indicators in higher education and training pillar (pillar 5) and
Labour market efficiency pillar (pillar 7) to identify differences between top 15 and Balkan region
countries
4. Perform regression analysis to determine the most influential indicators on GCI in pillar 5 and pillar 7.
4. Research Results
4.1. Comparison of scores and ranks in GCI
The research involved 15 top countries in order to determine similarities in trend development in the Balkan
countries. In addition, some of the Balkan countries (such as Serbia, Bosnia and Herzegovina, Macedonia,
Montenegro) are in the EU developing process and becoming a EU applicant country involve accomplish-
ment and improvement regarding the list of conditions in higher education and labour market efficiency. 
Table 3 shows that for the five most competitive countries such as Switzerland, Singapore, the United States,
Japan and Hong Kong rank has not changed for three years, according to the Global Competitiveness Re-
port. It can be seen that Switzerland remains on the position of the world leader according to this Report.
There is no doubt that Switzerland has one of the best economies with the score for higher education and
training 6 out of 7 and, in case of labour market and efficiency, of  5.8 out of 7. Results showed that Sweden
decreased from the 6th place in 2013 to the 10th in 2014 and, according to the Global Competitiveness Re-
port 2015-2016, Sweden is in the 9th place, and now holds the UK’s last year’s position. Canada, similarly
to Germany, has improved its position by one rank between 2013 and 2015. Having in mind the negative con-
sequences of the global crisis, the improvement of the Balkan countries is small or non-existing at all in
comparison with the previous year. 
Analysing the GCI mark, shown through rank and score, the Republic of Serbia had seen a decrease in the
rank – from 2014 when Serbia was ranked the 93, it has moved to position 94 in 2015. On the other hand,
the situation is different in Romania, which changed the rank from 59 to 53. The other Balkan countries have
remained at the same GCI level as last year, namely, Croatia, Bulgaria, and Greece. 
Table 3: Comparison of scores and ranks in GCI between 2014/2015 among
top 15 developed and Balkan countries
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4.2. Correlation analysis 
In the paper, we aim to present the correlation between two pillars and the GCI score using Pearson corre-
lation coefficient, which is a measure of the strength of a linear association between two variables (Cohen
et al., 2013). In our example, the results of Pearson Correlation Coefficents are presented in Table 4-6. The
degree of correlation for pillars covered by our study indicates r = 0.78 that represents a direct correlation
between Higher education and training and Labour market efficiency (Table 4). On the other hand, there is
noticeable higher level of correlation between pillars and GCI. 
Table 4: Pearson correlation coefficient between 5th and 7th pillars and GCI
Pearson correlations have statistical significance at the level 0.01 
In Table 5, the highest correlation is found between 5.7 in Availability of research and training services and
5.8 in Extending of staff training as well between 5.3 in Quality of the education system and 5.8 in Extend-
ing of staff training.
Table 5: Pearson correlation coefficient between the variables of the pillar Higher education and training
Pearson correlations have a statistical significance at the level 0.01
In Table 6, the highest correlation is found between 7.8, Country Capacity to retain talent and 7.7, Reliance
on professional management. A negative correlation is immanent to Redundancy costs, weeks of salary
with other variables, and for Women in labour force, ratio to men in most comparisons.
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Table 6: Pearson correlation coefficient between the variables of the pillar Labour Market Efficiency
Pearson correlations have statistical significance at the level 0.01 
4.3. Cluster analysis
The silhouette score is the highest for three clusters, and in the analysis for Pillar 5 involves three groups (Fig-
ure 1).
Figure 1: Value of silhouette score for k ranging from 2 to 7 for clustering based on variables of pillar 5
Within the analysis of the cluster of Pillar 5, the following countries belong to the clusters listed (Figure 2):
• Cluster 1: Switzerland, Singapore, the Netherlands, Finland
• Cluster 2: the United States, Germany, Japan, Hong Kong S.A.R., the United Kingdom, Sweden, Nor-
way, the United Arab Emirates, Denmark, Taiwan. China, Canada
• Cluster 3: Romania, Serbia, Croatia, Bulgaria, Greece, Albania, F.Y.R. of Macedonia, Montenegro,
Slovenia, Turkey
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Figure 2: Silhouette plot for pillar 5
Cluster 1 consists of the top 4 countries, that in relation to Cluster 2 have a significantly higher  value, from
5.1 - 5.5. On the other hand, in relation to Cluster 3 (which represents Balkan countries), the values are sig-
nificantly higher ,from 5.1-5.7. Comparing Cluster 2 and Cluster 3, there is a noticeable higher value within
the cluster 3 for 5.4, while values are lower for the other components (Figure 3). The silhouette score shows
that Slovenia inclines to the other cluster.
Figure 3: Cluster centroids for Pillar 5
The silhouette score is the highest for three clusters, and therefor the analysis for Pillar 7 involves three
groups (Figure 4).
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Figure 4: Value of silhouette score for k ranging from 2 to 7 for clustering based on variables of pillar 7
Within the cluster analysis of the Pillar 7, the following countries belong to the clusters listed (Figure 5):
• Cluster 1: Hong Kong, the UK, UAE, Switzerland, Singapore, the USA, Canada, Taiwan, Japan
• Cluster 2: Finland, Germany, the Netherlands, Sweden, Norway, Denmark
• Cluster 3: Serbia, Croatia, Bulgaria, Romania, Greece, Albania, Macedonia, Montenegro, Slovenia,
Turkey
Figure 5: Silhouette plot for pillar 7
Cluster 1 has a lower value as compared to the cluster 2 and cluster 3 for component 7.4, and higher val-
ues for 7.2, 7.3.and 7.6. On the other hand, Cluster 2, in relation to Cluster 1 and cluster 3, has a higher value
for 7.1, 7.4. and 7.10, where Cluster 3, in comparison with Cluster 2, has a higher score for 7.2. and 7.6 (Fig-
ure 6).
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Figure 6: Cluster centroids for Pillar 7
4.4. Linear regression analysis
A multiple linear regression was calculated to analyze the best predictors of GCI. The results of the regres-
sion model show that indicators of the Higher education and training, such as 5.1., Secondary education en-
rollment, 5.2., Tertiary education enrollment, 5.5., Quality of management schools, 5.6, Internet access in
schools, are best predictors in this pillar. On the other hand, the best predictors of GCI in Labour Market Ef-
ficiency pillar are: 7.4., Redundancy costs, weeks of salary, 7.8., Country capacity to retain talent and 7.10.,
Women in labour force, ratio to men. Adjusted R2 indicates that 35% of the model explains all the variability
of the responses around its mean.
Table 7. Best predictors’ analysis of GCI for pillar 5 and 7 using linear regression analysis
Adjusted R2=0.35
Dependent variable: Score 2015
5. Discussion
This study confirms some of the previous results from authors worldwide , but also provides new informa-
tion regarding the Balkan countries and labour market efficiency. The significance of this research is sup-
ported by the fact that human resource development and market demands for competences also affect the
development of the country’s economy. These results may have important implications for labour market ef-
ficiency and strategic national labour market framework development. The obtained results also provide
more detailed information about the factors that influence human resource competence development, as well
as public policy creation.
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The aim of this paper was to introduce recent research on the correlation between two pillars such as Higher ed-
ucation and training and Labour market efficiency for 25 countries. Research findings showed a high positive cor-
relation between variables within pillar 5, whereas negative correlation has been measured within pillar 7. 
Whereas, according to the results of the regression method, most important factors affecting the score are
5.1. in Secondary education enrollment, 5.2. in Tertiary education enrollment, 5.5. in Quality of management
schools, 5.6 in the Internet access, 7.4. in Redundancy costs, weeks of salary, 7.8. in Country capacity to
retain talent and 7.10. in Women in labour force, ratio to men. That means that countries with a high score
of these indicators have a better score on the Global Competitiveness Index. Focusing on these indicator
can thus have significant effects on increasing national economies. The implication of this research can
apply to all policy makers, business managers and others who want to improve economic growth.
The results of correlation, as well as regression, implicate the importance of indicators 5.1, 5.2, 5.5, 5.6, 7.4,
7.8, 7.10. If we compare these to the ranks of The Global Competitiveness Report 2015-2016, the most com-
petitive countries such as the top 3 according to the GCI have the following ranks: Switzerland has the high-
est rank of indicator, 7.8 in the Country capacity to retain talent, while the USA is in the second position and
Singapore occupies the 6th. However, the results of correlation showed that Pillars 5 and 7 have a medium
strength which means it is positive, and the variables are changing in the same direction, while the most pow-
erful impact on GCI is observed between Macroeconomic Environment and Health and primary education.
The results can be important for developing countries that want to improve their economy growth. For that
reason, we concentrated on the Higher education and training and Labour market efficiency. Higher edu-
cation is important for development and has direct effects on Labour market. The quality of higher educa-
tion is essential for the progress of national economies that strive to have highly-educated young staff with
better opportunities for better employment. This pillar measures the quality of education system, science and
management in schools, secondary education, tertiary education and quality of training of personnel. Tak-
ing into account the reviews of the World Economic Forum, the best ranks for Higher education and train-
ing pillar are those of the countries such as Finland, Singapore, the Netherlands, Switzerland, Belgium and
Norway (World Economic Forum, 2015). 
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